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Abstract
The research project undertaken was a nutritional assessment of a
female boarding school menu. This was completed for two reasons; to assess
the adequacy and appropriateness of the menu as well as to compare two
different menu assessment tools. The two tools were the 12345+ Food and
Nutrition plan, which is an educational tool that quantifies the core food groups
and the Diet 1 nutrient analysis computer software program.
Female adolescents can be considered nutritionally vulnerable as they
have one of the highest nutrient and energy needs of any life stage and yet they
undertake restrictive eating patterns.

Female boarding students could be

considered even more vulnerable because they have the added pressures of
not being able to alter their kilojoule intake as desired in many cases, the
menus are sometimes nutritionally inadequate and poor eating habits are
established from these factors.
All meals from the menu were analysed by the two different tools. The
12345+ plan involved checking off serves of food groups and comparing them
to the recommended number of serves. The meals were also analysed using
the Diet 1 software. The nutritional adequacy was judged on meeting the ADl's
specified by the NH&MAC for female adolescents and meeting the Dietary
Guidelines for Australians. The time taken to analyse the menu data using
each tool was measured. The comparison of the two tools was made on the
basis of speed and accuracy for the purpose of assessment.
The results of both assessments found that the menu was too high in
energy, fat and saturated fat and low in carbohydrate and poly-unsaturated fat.
Both sets of assessment results confirmed the other, with the exception of
calcium. The 12345+ plan analysis showed a shortfall in the number of serves
of milk and milk products whereas the Diet 1 analysis indicated that the calcium
ADI was met. Therefore the nutrient composition of the "indulgences" group

ix

must be taken into consideration. This highlights an area of caution which must
be considered when applying the 12345+ plan. The 12345+ plan analysis was
found to be seven times faster than the Diet 1 tool.
This study serves to highlight the need for monitoring of menus in
educational institutions. This should not only be the responsibility of the local
dietitians as "watch dogs" but the larger school community. One of the ways
that this can become a responsibility of school community members is by
teaching the use of simple tools such as the 12345+ Food and Nutrition plan
which they can apply successfully themselves. This could enable a greater
support and encouragement for the food service staff to provide menus closer
to the Dietary Guidelines for Australians. This has also served to indicate that
the purpose of a menu assessment should be carefully considered before
choosing the tool of use, as quicker tools are often all that is required for the
purpose.

x
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Chapter One

Introduction
The experience of practical placement within a postgraduate dietetics
course opens up many learning opportunities.

Some of the learning

experiences include a better understanding of the community knowledge and
attitudes on nutrition issues and the requirement of dietitians to work
effectively with limited staff, time and resources. Many food serving facilities
within the community are still serving high fat menus even after the
information and accompanied wide media coverage of coronary heart
disease and the need for a low fat diet in the past decade. As each dietitian
works to influence the eating habits of many tens of thousands of community
members, it is important to employ quick and effective methods.

Methods

used include assessment and evaluation tools. When training in a large
University, student dietitians have access to well equipped computer
laboratories and libraries to perform evaluations.

When we receive

employment from the Public Health system, these facilities are not as
accessible. Such facilities include nutrient analysis computer programs but
these have the disadvantage of being considerably time consuming.

This

leaves dietitians requiring quicker methods of assessment and evaluation
without high installation and resource costs. At the same time, the adequacy
of the tool to meet the purpose of the project must be acceptable.
A dietitian whom I observed on practical placement was asked to
assess a boarding school menu.

Without a suitable nutrient analysis

computer program, she analysed the menu using the suggested number of
serves from the five food groups. This also gave a basis for recommendations
as her report outlined foods instead of nutrients. This approach appeared to
be advantageous as it was quick, cheap, adequate for the purpose and gave
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a basis for recommendations and fun,her education. This study aims to
investigate the use of the 12345+ Food and Nutrition plan (12345+ plan) in
place of nutrient analysis software programs such as the Diet 1 program.
New South Wales has approximately six and a half million residents
and of this, over 235,000 (4 per cent) are secondary school students. In 1994,
there were fifty three secondary schools which provided boarding facilities.
Fifty of these schools are Independent or Catholic schools and three are
government schools. It is difficult to estimate how many secondary school
students in NSW are boarders as no one body or organisation is responsible
for them. An estimation made from averages of some of the schools is that
there are about 8,000 boarding students in NSW which represents 3 per cent
of all secondary students and 6 per cent of all non-government secondary
students. This is a small but significant proportion of the state's population.
Even if the numbers are small, dietitians have recognised that boarding
school menus served in the past, have generally been· poor and require
monitoring.

Boarding school students can be considered a nutritionally

vulnerable group as will be discussed later.
Historically, boarding school menus have not had to meet any
nutritional standards. In speaking to many ex-boarding students, it appears
from their comments that the service generally had little variety, was high in fat
and low in fibre. The majority of the cooks and staff in the past have been
hired on the basis of cooking skill not on their ability to plan nutritious menus
and to follow standards such as the Dietary Guidelines for Australians. This is
one of the main reasons for poor boarding school menus in the past. In the
past decade, there has been an explosion of information on diet, nutrition and
its effect on health. This has brought about changes so that cooks and kitchen
staff are now trained in TAFE (Technical and Further Education) about
nutrition and the nutritional standards of menus are improving.
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The schooJ chosen for this study is a female boarding school in NSW.
The school previously had local cooks working on a cook-fresh system. At
this stage, the menu was reviewed by a local dietitian and recommendations
for changes were made. A short time later, the school employed a private
catering company to provide the food services. This company also uses a
fresh-cook system. This appears to have brought about many changes. The
students and staff appear to feel that the food is now of a higher quality and a
greater variety (Ross, 1994 - pers. comm.). The catering company is under no
obligation to follow a nutritional standard but rather caters for the likes and
dislikes of the students and staff. The food service manager meets with a
member of the Student Representative Council (SAC) each week to discuss
their preferences.
The menu is compiled in 10 week term blocks. There is some repetition
of favourite dishes within this block.

The menu is compiled one week in

advance after meeting with the SRC member. The service provides all meals
and mid meals. A copy of the randomly selected 4 week menu is provided in
Appendix One. In general, breakfast and lunch are selective. Every second
day, a hot lunch and dinner are served. Dinner is plated and directly placed
on the tables without selection. A vegetarian dish is always available but the
number of students who choose this vary from meal to meal.
The aims of this study are fourfold. Firstly, to assess the adequacy and
appropriateness of the menu for meeting the nutrient needs and in
establishing appropriate long term food habits for the students. Secondly, the
researcher wishes to investigate if the 12345+ plan has substantial
advantages over the Diet 1 program as an assessment tool. The two criteria
to be determined are if the 12345+ tool is quicker and if it is sufficiently
accurate for the purpose of menu assessment. Thirdly, the adaptability of the
12345+ tool to assess other menus will be discussed in light of the results.

4
Finally, a proposed approach to influence the private catering company to
adopt healthier menu planning principles will be considered.

In summary the aims of this study include:
1) To identify any inadequacies or excesses in the boarding school menu
using apparent consumption data.
2) To provide recommendations based on the findings of this study which can
be implemented to improve the nutritional quality of the menu.
3) To determine how much quicker the 12345+ food and nutrition plan is
compared to the Diet 1 software in assessing the menu.
4) To determine if the 12345+ food and nutrition plan is sufficiently accurate
for the purpose of assessing a boarding school menu.
5) To make an informed comment on the adaptability of the 12345+ Food and
Nutrition plan to menus of other institutions.
6) To provide a copy of this menu analysis report to the school with the long
term aim of influencing the private catering company to adopt healthier menu
planning principles.

This study was completed for the following reasons:
1) There were no published studies on the use of the 12345+ plan or similar
tool in place of nutrient analysis computer software.
2) There were no published studies on the nutritional adequacy of a boarding
school menu to date.

The search undertaken included HEAPS, Medline,

CINAHL and Austlit.
3) The interest of the local dietitians, school and Food Service manager on
the newly implemented system and menu.
4) The interest of the researcher in tool use, food service, adolescent dietary
patterns and community dietetics.
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Chapter Two

Literature Review
This literature review discusses the question of adolescent health, the
tools and programs used in the past to address poor adolescent health and a
description of the conceptual framework used in this study. Firstly, the cost of
diet-related diseases and the work by the federal and state health
departments to address this cost is reviewed. Secondly, the past research
reports and surveys on child and adolescent health is considered with respect
to the later development of adulthood diseases. Thirdly, the target group of
female boarding school students used in this study are defined and
described. Fourthly, the work of health professionals around the world to
reverse this poor adolescent health trend is reviewed. Finally, the tools used
in this study and the nutrients and food groups to be assessed are described.
The cost of diet related diseases in Australia is considerable.

It has

been estimated that 60 per cent of deaths in Australia are from diet-related
diseases and of these, half are considered preventable. This illustrates that
diet is an important contributor to health.

Cardiovascular disease, which

includes diseases of the heart and circulatory system, was still the leading
cause of death in 1992, accounting for 44.4 per cent of all deaths (ABS, 1993
cited in AIHW, 1994:89).
Diet related diseases are major causes of death, illness and disability
that follow a predominant over consumption pattern rather than deficiency
(AIHW, 1994). These diseases include coronary heart disease, hypertension,
stroke, atherosclerosis, some cancers, NIDDM, osteoporosis, dental caries,
gall bladder disease and non-cancer disorders of the large bowel (AIHW,
1994).

The one diet related disorder connected by deficiency are iron

deficiency anaemias (AIHW, 1994).
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There has been much variation .,in the estimates of the cost of diet
related disease.

One estimation of total costs including alcohol related

disease in 1989-90 was $3,280 million (AIHW, 1994). In 1984, the Nutrition
Taskforce of the Better Health Committee extrapolated estimates from a 1977
US Senate report to estimate $5 billion and later updated this in "Health for
All Australians" (1988) to $6 billion (AIHW, 1994).
The State and Federal Health Departments recognise that these
statistics need to be addressed and that the dietary intake of children and
adolescents requires improvement.

The NSW Department of Health

published the document "Health for All: promoting health and preventing
disease in NSW". The nutrition related goal was to "reduce the incidence and
prevalence of diet related disorders" and "to improve the access of everyone
to a healthy food supply" (Department of Health, N.S.W., 1989:3). In 1993, the
Federal government produced the "Goals and Targets: For Australian's
Health in the Year 2000 and Beyond" by Nutbeam et al (1993) .

This

document also employs strategies of ensuring access to healthy food and
increasing demand for healthy food. The targets set for the year 2000 for 1015 year olds is to increase the average number of serves of core cereal foods
in the diet by 18 per cent.

A target for 13-15 year olds is to reduce the

percentage of saturated fat consumed as a contributor to the total energy
intake to 14 per cent.

A target for 15 year old females is to halve the

proportion with iron deficiency.

A target for the whole population is to

increase the total calcium intake (excluding supplementation) to 1000
milligrams per person per day.

The strategies applying to schools is for
·1

information taught in the classroom to be reinforced and supported outside
the classroom and that a network of healthy school communities should be
supported. This evaluation of a female boarding school menu is supporting
these strategies and targets.
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Due to the high

prevalence .. of

diet

related

diseases,

the

Commonwealth Department of Health developed the Dietary Guidelines for
Australians to translate the complex science of nutrition and disease into clear
food group messages for all Australians. These guidelines were endorsed by
the NH&MRC in 1982 and later in 1991 in the revised version. The guidelines
are not designed to assess individual food items but rather the total diet
(NH&MRC, 1992). The guidelines are listed in priority order as follows:

Fi ure 2.1. The Dieta

Guidelines for Australians.

Dietary Guidelines for Australians
1 Enjoy a wide variety of nutritious foods.

2 Eat plenty of breads and cereals (preferably wholegrain), vegetables
(including legumes) and fruits.
3 Eat a diet low in fat and, in particular, low in saturated fat.
4 Maintain a healthy body weight by balancing physical activity and food
intake.
5 If you drink alcohol, limit your intake.
6 Eat only a moderate amount of sugars and foods containing added sugars.
7 Choose low salt foods and use salt sparingly.
8 Encourage and support breastfeeding.

Guidelines on specific nutrients
1 Eat foods containing calcium. This is particularly important for girls and
women.
2 Eat foods containing iron.

This applies particularly to girls, women,

ve etarians and athletes.
(adapted from NH&MRC, 1992)
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"Recommended Dietary Intake~ . (ROI) are the levels of intake of
essential nutrients considered, in the judgement of the NH&MRC, on the basis
of available scientific knowledge to be adequate to meet the known nutritional
needs of practically all healthy people" (NH&MAC, 1991: 1). ADi's can be
used to assess the adequacy of a menu in providing all the nutrients required
by a particular community group. The ADl's are also useful, along with the
Dietary Guidelines for Australians as a starting point in compiling a menu or
standard to which a menu can be adjusted.
ADl's do not have to be met daily as many nutrients are stored in the
body.

If a person's dietary intake is less than the ADI, this does not

necessarily mean they will develop a deficiency but the more the intake falls
below the ADI, the greater the risk of nutrient inadequacy.
Adolescents can be considered a nutritionally vulnerable group as they
have the highest nutrient and energy requirements than at any other stage of
life (except for pregnancy and lactation) whilst they try to restrict their dietary
intake (Meredith & Dwyer, 1991 ). The growth spurt at this stage requires a
higher quality and quantity of nutrients from the diet to provide structural
building blocks as well as for energy.
Past dietary surveys for children and adolescents give us a picture of
their dietary intake and the future health implications for this group. A national
dietary survey of schoolchildren (aged 10-15 years) in 1985 found that many
children were consuming a nutritionally poor diet (Department of Community
Services and Health, 1989). A summary of the findings of this survey are in
Appendix Two. The Minister for Health and Community Services concluded
that "some Australian children were already showing early signs of
recognised risk factors such as overweight and obesity, hypertension and
increased blood fat levels" (Department of Community Services and Health,
1989:19).

Other Australian surveys include one by Woodward (1986) of

Tasmanian high school students aged 11-16 years and the 1987-8 Western
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Australia survey by Jenner and Miller (1991, cited in AIHW, 1994).

The

results of these surveys are presented in the Discussion, in Chapter Five.
Other longitudinal studies and surveys from the USA have made similar
conclusions about the diet of American adolescents.

A detailed review of

studies by Meredith and Dwyer (1991) found their diet to be high in fat,
saturated fat and cholesterol.

The health effects of these consumption

patterns were illustrated when the bodies of young American soldiers killed in
Vietnam were examined. Researchers found almost half to be showing signs
of early atherosclerosis.
Taitz and Wardley (1989) have reviewed the studies establishing the
link between poor nutrition in childhood as a cause of disease in adulthood
either from unhealthy food consumption or the development of poor eating
habits. They discuss that there is considerable debate between experts on
the process and how prevention can be most effective. For example, in the
development of coronary heart disease, it has not been established whether
the disease process starts in childhood or the risk factors such as obesity and
hypertension develop at this stage. It may not actually be the unhealthy food
consumed in childhood but rather the development of an unhealthy lifestyle
for adulthood where the process starts after growth is completed. Whichever
way the process develops, it is still important to encourage children and
adolescents to eat nutritionally appropriate meals.

For this reason, the

American Heart Association has recommended that all Americans over the
age of 2 years should consume a diet where 30 per cent or less of energy
comes from fat.
The development of cardiovascular disease risk factors is not the only
nutrition related problem for adolescents. Other problems include obesity,
anaemia and eating disorders.
Many children who become obese tend to maintain the high
percentage body fat into adulthood.

It is thought that 80 per cent of
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overweight and obese children will become overweight and obese adults
(Taitz & Wardley, 1989). Obesity is a risk factor for many disease conditions,
such as, cardiovascular disease, NIDDM and gall bladder disease.
Adolescents with obesity can also experience a high social cost such as
discrimination and difficulty in building a strong self esteem. It is important to
prevent these conditions early in life.
Two nutrients that are most likely to be inadequate in female
adolescents, diets are iron and calcium. Their iron requirements increase
due to the start of menstruation and the increased blood volume of the
growing body.

Iron deficiency anaemia is considered the most prevalent

dietary deficiency among adolescents today (Meredith & Dwyer, 1991 ). A
1976-78 survey in the USA found the highest prevalence of anaemia of 7.2
per cent for older adolescent girls (Meredith & Dwyer, 1991). A more recent
Australian survey on iron status by English & Bennett (1990, cited in AIHW,
1994) reported that 9.2 per cent of 15 year old females showed signs of iron
deficiency.

This is of concern because most iron deficiencies can be

prevented by an adequate dietary iron intake.
An increased amount of calcium is required by female adolescents to
maximise bone density and decrease the risk of osteoporosis in later life. As
one of the health targets for the year 2000 for the whole Australian population
is to increase the total calcium intake (excluding supplementation) to 1000
milligrams per person per day, this illustrates an increase in knowledge about
the importance of consuming enough calcium for this group. The USA have
raised their calcium RDA to 1200 milligrams per day for adolescents
(Meredith & Dwyer, 1991 ). A National Adolescent Student Health Survey in
the USA in 1989 revealed that the median intake of calcium for adolescent
girls was 800 milligrams per day (Meredith & Dwyer, 1991 ). The Australian
experience appears to be worse as our ROI is lower at 1000 milligrams for 1215 year old females and the National dietary survey of schoolchildren (aged
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10-15 years) found that "over 40 per cent of girls (12-15 years) and boys (1213 years) had intakes less than 0.7 of the ADI for calcium, with one quarter
consuming less than 0.5 of the ROI" (AIHW, 1994:53).
Abraham (1990) compiled a summary of research findings on the
relationship between women, food and body weight. Female adolescents are
known to be very concerned with their body weight and shape. Food is often
translated directly into body weight factors for this group.

Many female

adolescents attempt to control the food that they eat by attaining the "ideal"
body that represents happiness and success.

Slimness is an indicator of

discipline, fitness and health that is perceived to solve the major concerns that
frequent this group. These concerns include boyfriends, getting a job, feeling
wanted and looking healthy.

'It is believed that 95 per cent of young

Australian women "diet". This dieting behaviour control oscillates between
"picking" and bingeing which leads to periods of disordered eating and for
some, can develop into an eating disorder.
A study by Hill et al. (1989) that observed this process of self-starvation
and overeating found that adolescents were more likely to break their dietary
restraint and overeat than adults which makes dieting behaviour more
dangerous for this group. It is thought that 30 per cent of young Australian
women experience an episode of disordered eating and are pre-occupied
with food, eating and body weight (Abraham, 1990). The danger of restrictive
weight control during adolescence is the development of health problems
such as retardation of growth, development, mental functioning and
reproductive capacity (Hill et al., 1989). Since eating disorders frequently
begin during adolescence, high school students are in a high risk population
(Shisslak et al., 1990).
Thus far, we have considered the nutritional requirements and health
status of adolescents and the main nutrition related problems prevalent in this
group.

Female adolescents attending boarding schools are not often
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considered as a nutritionally vulnerable group, because they come from
wealthy families.
this study.

Female boarding school students are the target group in

There are three particular areas of concern which mean that

boarding school students may be nutritionally vulnerable. These include
student satisfaction with the meals provided to allow them to alter their
kilojoule intake as desired, nutritional adequacy of the meals to maintain
good health and the establishment of good eating habits.
Firstly, there is no reason to believe that female adolescents in
boarding school try to diet any less frequently than the genera~1 population.
We can only assume that the previously described dieting behaviour is
common to this group as well. The menu by which the meals are provided
can have a large impact on the way that dieting behaviour is expressed. If the
students are unhappy with the menu they may develop these "picking" and
bingeing habits which leads to periods of disordered eating.

Some of the

reasons for being unhappy with the menu is little selection within the menu,
serving unfamiliar or culturally different foods and serving "rich" high fat foods
regularly.

The serving of high fat foods without alternatives creates a

"trapped" situation where students trying to lose weight are unable to select
low energy foods as a dieting method. Also those who do consume these
high fat foods may start to put on weight , which is undesirable for this group.
Secondly, if the menu served to the students is not meeting their
nutritional requirements then they may experience poor health and stunted
development. This poor health could include an increased susceptibility to
infections and influenza or a more long term risk such as developing
premature cardiovascular disease.

This is of concern as females have a

higher prevalence of cardiovascular conditions than males for all age groups
except for 35-44 year olds (AIHW, 1994).

The diet also impacts on the

student's ability to concentrate during class time which has future implications
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as our education system is geared to career opportunity based on
examination performance.
Thirdly, the students are at the age where their food habits are
establishing, therefore it is important to provide an appropriate "model" menu.
A study in Tasmania found that well educated parents encouraged food
choices in line with the Dietary Guidelines for Australians (Woodward, 1986).
As most boarding schools have high fees, it can be assumed that most
parents of these students are well educated and that these parents may also
want a menu for their daughters close to the Dietary Guidelines for
Australians. If the menu is high in fat and low in fibre, it will not only impact on
the students current health status, but as they age and marry, they will usually
be the key menu planners and meal providers within the family. This will
have health implications for the family members and community in the future.
There are various ways that health professionals can work to improve
the diet of school aged children within the school community. These include
policy making, such as government Acts to provide school meals of a
particular standard, the development of guides, resources and support for
food service managers and staff, and the participation in school based
nutrition programs.
Many countries, either currently or in the past, have served hot lunches
to the school students with the aim to provide nutritious meals to maintain
optimal health for the next generation (Dillon and Lane, 1989).

These

countries include the United Kingdom, USA, Sweden and Japan due to their
cold climate and the higher palatability of hot food. In contrast, Australia with
its warm climate has not had policies to provide lunches as these can be
easily brought from home. The main area where food is served in schools is
in boarding schools. To date, there is no published nutrition programs or
evaluations of menus for boarding schools in Australia. Most of the literature
on school food service systems Is from the United Kingdom or the USA. The
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idea of targeting children at school is not only that they are all in this system
allowing access but that the dining table can reinforce the nutrition education
in the classroom.
The English experience appears to be one of government regulation
on the nutritive value of school meals under the Education Act (Noble et al.,
1982).

This policy safeguarded the quality of the meals provided to the

children. In April 1980, this statutory duty of Local Education Authorities to
provide meals was removed and since then, dietitians have been working on
program based education. Discussion papers portray that English dietitians
were very alarmed and concerned when the policy was removed. Their main
concern was for the lower socio-economic groups and the health of the
adolescents with their increased nutrient requirements. In the early 1980's,
studies were performed on the nutrient contribution of the school dinners and
how they matched up with the Recommended Daily Allowances (ADA's). In a
study by Nelson and Paul (1983) who measured the amount of food
consumed instead of the amount served, they concluded that many ADA's
were not being met and that the children eating packed lunches from home
were better off. Some of the school meals had been calculated as providing
42 per cent of energy from fat (Committee on Medical Aspects of Food Policy,
1989 cited in Cawdron, 1992). This has brought on a surge of education
programs in the cafeteria that reinforces the messages of nutrition education
taught in the classroom. An example of this is the colour coding of the five
different food groups and the children are encouraged to select a variety
across the groups. Other project work has been focusing on assessment of
meals such as SMAP (school meals assessment project) which is a quick and
simple to use computer based assessment method for secondary schools
(Cawdron, 1992).
The USA experience appears to work on the development of standards
and guidelines for menus of school lunches, the application of the national
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school lunch program and various projects that investigate the different ways
that menus can be improved to meet the set standards. The literature from the
USA seems to be working from the viewpoint that nutrition is an inedible
concept, whereas food, not nutrients are consumed, so students must be
taught how to apply their nutrition knowledge to their eating habits because
learning facts is simply not enough (Singleton and Rhoads, 1982). This is
where the nutrition education in the classroom needs to be reinforcing
concepts in the cafeteria using foods and menus, not nutrients.
The standards developed by different bodies, such as the American
Heart Association can be applied to school menus using research finding on
the relationship between nutrition and disease. The USA dietary standards
are similar to those in Australia.
The national school lunch program was designed to provide nutritious
meals for children, "thus safeguarding the health and well-being of the
nation's children" (Dillon and Lane, 1989:1780).

Programs are becoming

increasingly directed towards prevention (Grafner et al., 1987).

The

evaluation studies on school menus within this program have demonstrated
that the children's nutrient intake is enhanced (Dillon and Lane, 1989).
The types of cafeteria projects fall mainly into two groups; implementing
the Dietary Guidelines by encouraging healthy choices or changing the food
supplied to meet the Dietary Guidelines through kitchen practices without
informing the students. The first group worked with the foods selected by
students and evaluated how many choose the foods in line with Dietary
Guidelines (Whitaker et al., 1993).
different approaches.

The second group took two slightly

The first modified the foods served to be lower in

saturated fat without changing the total amount of fat (Ellison et al., 1989).
This project was quite successful as the students did not notice the
modifications and the blood pressure of the intervention group was
significantly lowered and the type of fat ratios were improved to be more in
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line with the Dietary Guidelines (Ellison et al., 1989). Snyder et al. (1992)
reduced the total amount of fat in a school lunch menu so that the energy from
total fat changed from 39.8 per cent to 28.3 per cent.
The resources and tools for work in this area appear to be limited. The
Australian NH&MRC issued a "Nutritional Guide for School Food Services" in
1976 to assist school canteen managers in defining the roles of the facility,
such as, facilitating nutrition education and providing food for good health
(NH&MRC, 1976). Whilst these roles are still appropriate to all school food
services, there has been no updated editions issued. Therefore, this is not a
useful tool as medical research has changed considerably over the past 18
years.
A meal quality self-assessment tool has been developed by Honig
(1987) for the Californian State Department of Education.

This tool is

designed to be used by managers and staff involved in the food service to
identify the system's strengths and weaknesses. It also assists in developing
a plan of action for improving the nutritional quality of the meals. A copy of the
relevant pages is attached in Appendix Three.
Another aspect of assessing the adequacy and appropriateness of a
ment;J is .the evaluation tool itself. Many dietitians use a computer software
program utilising nutrient analysis databases such as the Diet 1 program
(Xyris Software, Brisbane). Zador et al. (1990) used this tool to assess a
menu for elderly people in institutions.

The Diet 1 software utilises the

Australian Food Composition Tables (NUTTAB). A study by Turner and Glew
(1982) questioned the accuracy of the composition tables because of the
problems such as nutrient losses in large scale cooking, extensive warm
holding periods and potential loss of both thermally unstable and water
soluble vitamins.

The Diet 1 tool appears to have three disadvantages.

Firstly, the tool is slow as it requires considerable data entry time for each
meal, whereas the 12345+ plan is simply checking off food group serves.
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Secondly, the program is expensive to install and therefore it is not accessible
to all, whereas the 12345+ plan can be posted anywhere be request. Thirdly,
the analysis produces percentages of nutrient RDl's that have to be converted
into food groups for education tools and resources, whereas the 12345+ plan
is already in food groups which the community at large can understand.
These are the reasons why the 12345+ plan is being considered as an
alternative assessment tool.
An important factor that would determine whether the 12345+ plan is a
better assessment tool to use is by comparing the accuracy of the two tools
using the same data from the boarding school and the time taken. This will be
investigated by comparing the results of each analysis and the time taken by
each time.
The 12345+ food and nutrition plan is an educational and assessment
tool developed for the general community which quantifies the number of
serves from the core food groups to eat each day (on average) to maintain
good health. This tool was developed out of concern in the early 1980's that
the food guidance systems in Australia focused on minimal nutrient
requirements without consideration for dietary excesses (Baghurst et al.,
1992). Dietary surveys in the last decade have found that the Australian diet
is high in fat and sodium and low in complex carbohydrate and fibre
(Baghurst et al., 1992) This tool was designed to upgrade the traditional Five
Food group plan that perpetuated this dietary trend to come more in line with
the recently developed Dietary Guidelines for Australians (Baghurst et al.,
1992). This tool is consistent with the core food groups being currently
developed by the NH&MRC and is one of the most recently developed
nutrition education tools. This tool can be used as an assessment tool in
evaluating the existing boarding school menu by checking off the
recommended numbers of serves of each of the five food groups for the target
group of adolescent girls.
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"The 12345+ Food and Nutrition plan: a simple guide to healthy eating
and weight control" is a brochure that details the use and contents of the plan.
The recommended standard serves from each of the food groups is the basis
for the menu analysis using the 12345+ plan. The five main food groups
include meats and their alternatives; milk and milk products; fruits; vegetables;
breads and cereals. The plan is designed to meet the ADl's on average and
follow the Dietary Guidelines for Australians. Figure 2.2 is a summary of the
plan.

Figure 2.2. The 12345+ Food and Nutrition Plan

The 12345+ Food and Nutrition Plan Summary
No more than two serves of indulgences or extras
1 serve from the meats and alternatives group
2 serves from the milk and milk products group
3 serves from the fruit group
4 serves from the vegetable group; and
5 OR MORE serves from the wholegrain breads and cereals group.

(adapted from CSIRO and Anti Cancer Foundation, 1992)

Meat - One serve of meat is equivalent to 60-1 OOg (cooked weight) of lean
beef, lamb or pork. Alternatives to red meat are encouraged but because they
contain less zinc and iron, these must be obtained from other foods such as
wholemeal and wholegrain breads and cereals.

For teenagers, it is

suggested that they consume two serves of meat or alternatives to obtain
enough zinc, iron and protein but these should be cooked using a low fat
cooking method.
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Miik - One serve of milk is equivalent to 300 millilitres of milk, 40g of cheese
or 200 grams of yoghurt. This group is a rich source of calcium and protein. It
is re com mended that low fat products are the best choice and teenagers
require three serves per day.

Fruit - One serve of fruit is equivalent to a medium sized piece of fruit. This
group provides folate, vitamin C and BS, fibre and magnesium. The serves
can be fresh, stewed or canned. Dried fruit and fruit juice are lower in vitamin
C and fibre respectively so it is recommended that they are limited to one
serve per day. Teenagers, like the majority of the community, require three
serves per day.

Vegetables - One serve of vegetables is equivalent to a medium sized
potato or a third of a cup of carrots. This group provides folate, vitamins A and
C, iron and fibre. It is suggested that the vegetables should be raw or lightly
cooked without fat. Choosing a variety of vegetables of different colours is
important. Teenagers, like the majority of the community require four serves
per day.

Breads and Cereals - One serve of breads and cereals is equivalent to a
slice of bread or a cup of cooked pasta or half a cup of cooked rice. This
group provides fibre, zinc, iron, B group vitamins, magnesium and folate. It is
suggested that most serves should be wholemeal but two to three can be
refined. Teenagers require 9-12 serves per day but as these 16-18 year old
female boarding students are less active, 9-10 serves would be suggested.

Indulgences - these are foods such as cakes, chocolate, pies and pastries
that not easily fit into the plan because they are very high in fat. For most
active healthy people, two indulgences per day would not affect the quality of
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their diet.

Because these 16-18 year old boarding students maybe fairly

inactive, it would be recommended that they limit indulgences to one or two.

This study is assessing the foods served therefore apparent
consumption rather than measuring the foods consumed.

There is

considerable debate over the accuracy of data that is used to estimate
standard portion sizes. A study by Conn et al. (1994) performed an extended
weighed intake study to determine the difference in standard portion sizes
between individuals, within individuals, between sexes, age and socioeconomic groups. The data from this study was compared with published
Australian portions (English and Lewis, 1991) to determine the accuracy of
currently published standards. This comparison found "that the 'standard'
and the median 'typical' portion size differed by 50 per cent or more in over 40
per cent of the foods which could be compared in males and 33 per cent of
these foods in females" (Conn et al., 1994:62). Conn et al. (1994) also found
that some foods tended to be under estimated whilst others were over
estimated. This makes standard serving size estimations difficult.
The boarding school menu will be assessed by the Diet 1 software by
averaging the nutrient intakes from each day of a seven day week, for each of
the four weeks and comparing them to the ADI. This allows the problem of
daily variation to be overcome, but allows for the days of poor nutrient intake
to be detected. The 4 week nutrient intake will also be shown to detect any
poor nutrient intake weeks.
The following nutrients will be analysed from the boarding school menu
by the Diet 1 software: energy in kilojoules, fat as a percentage of energy and
the fat ratios, protein as a percentage of energy, carbohydrate as a
percentage of energy, calcium and iron. These nutrients have been chosen
to be analysed for various reasons. The macronutrients will be analysed not
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only as essential elements for the functioning body but also as contributors of
energy.
The energy provided can be assessed as excessive, deficient or
adequate depending on the energy requirements.

Energy is required for

"metabolic processes, physi,ological functions, muscular activity, heat
production, growth and synthesis of new tissue" (NH&MRC, 1991 :4). Energy
requirements are determined by age, sex, weight, height and activity levels.
The percentage of energy that each of the macronutrients should
provide in the diet are less than 30 per cent fat, 17-20 per cent protein and 5060 per cent carbohydrate (Nutbeam et al., 1993).
Fat can be divided into three types; saturated, mono-unsaturated and
poly-unsaturated. Many epidemiological studies have shown that a high fat,
especially saturated fat diet, is associated with an increased risk of coronary
heart disease. Therefore it is recommended to consume less than 33 per cent
of energy as fat. Saturated fat has also been identified as elevating serum
cholesterol levels which is a risk factor for coronary heart disease. For this
reason it is recommended that only 1O per cent of energy comes from
saturated fat (DAA, Handbook No. 6, 1990). Mono-unsaturated and polyunsaturated fats are also recommended at the level of 1O per cent of energy.
These types of fat have a benefit over saturated fat as they have been shown
to decrease low density lipoprotelns and reduce blood clotting, thus reducing
the risk factors for heart disease (Nestel, 1987; Denke and Grundy, 1991 ).
The ADI for carbohydrate is expressed as 50-60 per cent of energy.
This level is consistent with the Dietary Guidelines for Australians and helps
to prevent constipation.
The ADI for protein is 57 grams of protein per day (Truswell et al. (eds),
1990). This nutrient is not usually deficient in Australia as most consume an
excess.
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The ADI for calcium for 16-18 year old females is 800 milligrams per
day (Truswell et al. (eds), 1990). Some of the richest sources of calcium are
dairy products.
The ADI for iron for 16-18 year old females is 10-13 milligrams per day
(Truswell et al. (eds), 1990). The most available sources of iron are haem
sources from animal products, such as, red meat.
In this literature review we have considered the cost of diet related
diseases, the past trend of poor adolescent health and the work of health
professionals around the western world to address these problems. We have
also defined the target group and described the tools and assessment criteria
to be used in this study.
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Chapter Three

Methods
Data Collection
The heights and weights of the boarding students were estimated as
being at the 50th percentile on the growth chart for 16-18 year old females. It
has been assumed that the boarding students are within these normal ranges
although on speaking to the Physical Education teacher, it is thought that
these girls may gain weight in Years 11 and 12 of high school more than the
day students. An assessment of the activity levels of the students was gained
by interviewing the Physical Education teacher.
The energy requirements for the 16-18 year old boarding students was
based on the recommended energy intakes. The energy requirement range
is estimated as between 8,800-10,000 kilojoules per day (NH&MRC,
1991 :32).
The menu (Appendix One) and ingredient quantities were obtained
from the Food Service Manager. The majority of the recipes were taken from
"Standard Recipes for 50" (1974) as this is the main source.
The serving sizes used were a combination of data given by the Food
Service Manager and the standard serves from "Food for Health" by English
and Lewis (1991) for the National Food Authority and the examples Installed
on the Diet 1 software.

This facilitated the compilation of of apparent

consumption data and not actual consumption.
The data from the Food Service Manager was used by dividing the
amount of a food purchased in a week between the number of consumers.
For example, 580 litres of orange juice was estimated to be consumed by 260
students over 7 days, therefore:
580,000 / 260 students 17 days= 319 millilitres per student per day.
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Some consideration for wastage was made where the data was available.
Where this data was unavailable, standard serves were assumed using the
number of serves to each student at each meal in the day.

Comparison of Speed
The time taken to analyse the same data using the two different tool
was measured to illustrate which tool is better to be used in this situation. It
must be noted that the data entered into the Diet 1 software included the most
healthy and least healthy menus based on the selective menu choices
whereas the 12345+ plan analyse only required one menu. This is because
the number of serves between each menu was the same, it was only the
degree of processing or level of fat within that serve that differed.

Nutrient Analysis
The boarding school menu was analysed using the 12345+ Food and
Nutrition plan and the Diet 1 computer software. The menu was provided by a
private catering company. The menu consists of a 1O week block where each
week's menu is compiled a week in advance after consultation with a student
representative.

The nutrients analysed included energy,

protein,

carbohydrate, fat, fat ratios, calcium and iron.
The following procedures were completed:
1) From the six week menu copy provided, four weeks were randomly
selected for analysis.
2) From the menu, food items and quantities were determined for each meal
of each day using purchasing data and standard serving sizes. For the meals
that were selective, the most healthy and least healthy choices were
determined. This resulted in a compilation of the most healthy selection and
the least healthy selection.
3) All of the food items and quantities consumed each day for 28 days were
entered into the Diet 1 software program for the most healthy selection.
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4) This was then repeated for the least healthy selection.
5) The average height, weight and activity level was also entered into the
computer program.
6) The daily nutrient intakes were totalled, averaged and a standard deviation
calculated over the seven day week and the 28 day period.

These were

taken to the nearest whole number except for iron which was taken to the first
decimal place.
7) Both the seven day week means and the 28 day mean for energy, calcium
and iron were compared to the RDl's.
8) The percentage of energy from protein, fat and carbohydrate was
calculated by multiplying the mean daily grams of macronutrient by its atwater
factor divided by the mean daily energy intake. These were compared to the
standards adopted by the Dietitians Association of Australia from government
reports.
9) The fat ratios were calculated by dividing the mean grams of one of the
three types of fat by the addition of the mean grams of all three types of fat.
These ratios were also compared to standards adopted by the Dietitians
Association of Australia.
10) The results for each nutrient were tabulated showing the total, mean and
standard deviation for each seven day week and the total 28 days for ease of
comparison.
11) The same data from (2) was assessed using the 12345+ Food and
Nutrition plan. This involved checking off the number of serves from each of
the food groups with consideration to the variety and degree of processing of
the items.
12) The results for each of the food groups were tabulated showing the total,
mean and standard deviation for each seven day week and the total 28 days
for ease of comparison.
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Chapter Four

Results
Activity Level
After consultation with the Physical Education teacher, it is believed
that the 16-18 year old female boarding students have decreased their
frequency of regular exercise from their former years. There are no set
Physical Education classes scheduled but the students have the opportunity
to participate in team sports, of which one third to one half do participate. The
students would engage in non-formalised activity such as walking between
classes and to the shops some kilometres away. Therefore, the activity level
used for the Diet 1 software program was LIGHT, which is a part of
determining the energy requirement and therefore the RDl's.

Nutrient Analysis
The 28 day menu was analysed using the Diet 1 software and the
12345+ Food and nutrition plan.

The results of the 12345+ plan will be

described first. This is because the 12345+ Food and Nutrition plan is a more
simplified analysis whereby conclusions can be thought through before being
coloured with the results of the more detailed analysis.

12345+ Analysis
Table 4.7. on page 33 is a summary of the results of the 12345+ food
and nutrition plan analysis. This table includes the 28 day mean and the
recommended number of serves for each food group. Summary tables of the
results for each food group is given with a column graph to illustrate the
finding. These include the weekly totals as well as the means and standard
deviations for each week and the total 28 days.
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Breads and cereals
Table 4.1. Weekly and total mean serves of breads and cereals.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

4.4

4.0

4.4

4.6

4.4

1.6

1.8

1.7

1.6

1.6

Mean no.
of serves
Stand. Dev

There was a great diversity in the serves of breads and cereals from
day to day ranging from 1.5 to 7.5 serves. Though the weekly means appear
to be very similar at around 4 to 5 serves with the 28 day mean being 4.4
serves per day. This mean is well below the recommendation of 9 to 10
serves. No day or weekly mean was within the recommended range.

Figure 4.1. A comparison of the number of serves of breads and
cereals from the menu and as recommended.
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Figure 4.1. illustrates that no weekly or total mean reached the
recommended 9 to 1O serves of breads and cereals per day, but provided
around half of this.
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Vegetables
Table 4.2. Weekly and total mean serves of vegetables.

Mean no.

Week 1

Week 2

Week 3

Week 4

Weeks 1·4

4.9

4.2

4.8

4.1

4.5

1.2

1.1

0.8

1.1

1.1

of serves
Stand. Dev

There was a great diversity in serves of vegetables from day to day
ranging from 2 to 6 serves. Though again, the weekly means appear very
similar with the 28 day mean being 4.5 serves.

This meets

the

recommendation of 4 serves per day.

Figure 4.2. A comparison of the number of serves of vegetables
from the menu and as recommended.
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Figure 4.2. illustrates that each weekly and total mean reached the
recommended 4 serves of vegetables per day.
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Fruits
Table 4.3. Weekly and total mean serves of fruits.

Mean no.

Week 1

Week 2

Week 3

Week 4

Weeks 1-4

2.3

2.6

2.5

2.3

2.4

0.5

0.5

0.6

0.5

0.5

of serves
Stand. Dev

There was a small amount of variation in the serves of fruit from day to
day ranging from 2 to 3.5 serves. This resulted in very similar weekly means
and a 28 day mean of 2.4 serves. Though 11 out of 28 days did meet the
recommended 3 serves per day level, the weekly and the 28 day mean was
below this level, therefore the recommended level was not met the majority of
the time.

Figure 4.3. A comparison of the number of serves of fruits from
the menu and as recommended.
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Figure 4.3. illustrates that no weekly or total mean reached the
recommended 3 serves of fruit per day.
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Milk and Milk Products
Table 4.4. Weekly and total mean serves of milk and milk
~roducts.

Week 1

Week 2

Week 3

Week 4

Weeks 1-4

1.1

1.1

1.1

1.1

1.1

0.2

0.2

0.2

0.2

0.2

Mean no.
of serves
Stand. Dev

There was very little amount of variation in the serves of milk from day
to day ranging from 1 to 1.5 serves. This resulted in very similar weekly
means and a 28 day mean of 1.1 serves. No weekly means or 28 day mean
reached the recommendation of 3 serves per day.

Figure 4.4. A comparison of the number of serves of milk and mllk
products from the menu and as recommended.
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Figure 4.4. illustrates that no weekly or total mean reached the
recommended 2 serves of milk and milk products per day but provided
around half of this.
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Meat and Alternatives
Table 4.5. Weekly and total mean serves of meat and alternatives.

Mean no.

Week 1

Week 2

Week 3

Week 4

Weeks 1-4

2.4

2.6

2.1

2.1

2.3

0.8

0.6

0.6

0.4

0.6

of serves
Stand. Dev

There was some diversity in the serves of meat and alternatives from
day to day ranging from 1.5 to 3.5 serves. The weekly means were fairly
similar and the 28 day mean equalled 2.3 serves per day. Both the weekly
means and the 28 day mean did reach the recommendation of 2 serves per
day.

Figure 4.5. A comparison of the number of serves of meat and
alternatives from the menu and as recommended.
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Figure 4.5. illustrates that each weekly and total mean reached the
recommended 2 serves of meat and alternatives per day.
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Indulgences
Table 4.6. Weekly and total mean serves of indulgences.

Mean no.

Week 1

Week 2

Week 3

Week 4

Weeks 1-4

3.9

3.6

3

2.6

3.3

2.8

1.5

2.1

1.1

1.9

of serves
Stand. Dev

There was a great amount of variation between the number of
indulgences from day to day, ranging from 1 to 9.5.

Though the weekly

means appear to be similar with the 28 day mean of 3.3 indulgences. These
means are well above the recommendation of 1 to 2 indulgences per day.

Figure 4.6. A comparison of the number of serves of Indulgences
from the menu and as recommended.
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Figure 4.6. illustrates that each weekly and total mean provided around
double the recommended 1 to 2 serves of indulgences per day.
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Table 4.7. A summary of the resul_~s of the 12345+ menu analysis
by comparing the 28 day mean with the recommended number of
serves.
Food Group

28 Day Mean serves

Recommended
serves

Breads and Cereals

4.4

9-10

Vegetables

4.5

4

Fruit

2.4

3

Milk & Milk Products

1.1

2

Meat & Alternatives

2.3

2

Indulgences

3.3

1-2

This table (4.7.) illustrates that the boarding school menu provided the
recommended number of serves for only the vegetable and meat groups. The
indulgences group had 1.5 to 2 times more servings than recommended. The
other food groups fell below the recommended level.

Diet 1 Analysis
Table 4.26. on page 50 is a summary of the results of the Diet 1
analysis for the most and least healthy selections. This table includes the 28
day means for both the most and least healthy selections and the RDl's for
ease of comparison.

Summary tables of the results for each individual

nutrient is given with a column graph to illustrate the finding. These include
the weekly totals as well as the means and standard deviations for each week
and the total 28 days.
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Energy
Table 4.8. Weekly and total mean Intakes of energy (kl lojoules)
for the most healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

11429

11405

10888

10112

10959

Stand. Dev

1999

1091

1527

1795

1638

Table 4.9. Weekly and total mean Intakes of energy (kilojoules)
for the least healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

12897

12683

12152

11048

12195

Stand. Dev

2431

1003

1460

1845

1816

The mean weekly kilojoules provided by each of the menu selections
varied from week to week.

Consistently, the least healthy menu, where

students selected the higher fat products, provided more kilojoules. Week 1
of both the most and least healthy selections provided the highest amount of
energy. The mean energy intake for the 28 days of the most healthy selection
was just below 11,000 kilojoules per day. The mean energy intake for the 28
days of the least healthy selection was almost 12,200 kilojoules per day. The
energy provided by both of these menus is higher than the recommended
range of 8,800-10,000 kilojoules per day. No weekly means of energy intake
fell within the recommended range.
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Figure 4. 7. A comparison of the amount of energy provided by the
most and least healthy selections and the recommended range.
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Figure 4.7. illustrates how both the most and least healthy selections
provided a higher amount of energy than is the recommended range.

Protein
Table 4.10. Weekly and total mean Intake of protein (g) and the 0/o
of energy for the most healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

93

116

118

92

105

Stand. Dev

13.0

27.3

32.3

9.8

24.6

k Of

14.3

17.4

18.3

16.0

16.5

0

Energ~
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Table 4.11. Weekly and total mean intake of protein (g) and the o/o
of energy for the least healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

96

104

99

92

98

Stand. Dev

12.3

11 .6

11.0

6.3

10.8

O/o of

13.1

14.3

14.2

14.6

14.1

En erg~

The weekly mean grams of protein served varied considerably
between the most and least healthy selections where one week, one
selection provided more grams of protein and in another, the other selection
provided more grams of protein. Overall, the most healthy selection provided
the most grams of protein as the 28 day mean was 104.8 grams per day or
16.5 per cent of energy. The 28 day mean protein intake for the least healthy
selection was 97.7 grams or 14.1 per cent of energy.

These levels

adequately cover the ROI for 16-18 year olds of 57 grams. The total mean for
both selections are approximately 102 grams which is 15 per cent of actual
energy which is recommended. Each of the weekly means for both selections
meet this ADI for protein.
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Figure 4.8. A comparison of the amount of protein provided by the
most and least healthy selections and the recommended range.
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Figure 4.8. illustrates how both the most and least healthy selections
provided the ADI of 57 grams for protein and did not far exceed the
recommended 15 per cent of actual energy.

Carbohydrate
Table 4.12. Weekly and total mean intake of carbohydrate (g) and
the °lo of energy for the most healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

286

292

293

287

290

Stand. Dev

38.0

32.2

36.4

43.1

35.6

% of

41.3

41.3

42.9

46.9

43.1

En erg~
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Table 4.13. Weekly and total mean Intake of carbohydrate (g) and
the 0/o of energy for the least healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

316

324

322

307

317

Stand. Dev

48.2

31.2

35.6

39.8

37.6

40.4

42.0

43.7

45.8

43.0

0

/o Of

Energy

The weekly mean grams of carbohydrate served was consistently
higher for the least healthy selection.

The 28 day mean intake of

carbohydrate for the most healthy selection was 289.9 grams per day or 43.1
per cent of energy. The 28 day mean intake for the least healthy selection
was 317.1 grams per day or 43.0 per cent of energy. All of the means, both
weekly and 28 days for both the most and least healthy selections were below
the recommended level of 50-60 per cent of energy.
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Figure 4.9. A comparison of the amount of carbohydrate provided
by the most and least healthy selections and the

recommended

range.

D .W
..., D
Cl D

;

~

)

...

.....= •.,

.=

D

.a

Q

Q,

u

e

D

~

.........

450
400
350
300
250
200
150
100

J: ......

.........._ _ _ _ _ _ _ _ _ _
434

43 4

362

f::::::::::::::::::::::I Most healthy

selection

36
-

Least healthy
selection

RDI (362g =
50% of actual
energy)

so
0
1

2

3

4

RDI (434g =
60% of actual
energy)

All

Weeks

Figure 4.9. illustrates that all of the means for the most and least
healthy selections did not reach the recommended level of 50-60 per cent of
actual energy (362-434 grams) of carbohydrate.

Table 4.14. Weekly and total mean intake of fat (g) and the o/o of
energy for the most healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

137

130

118

101

121

Stand. Dev

48.0

30.5

32.3

33.3

37.3

o/o of

44.4

41.3

38.8

37.1

40.4

Eners:l
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Table 4.15. Weekly and total mean intake of fat (g) and the 0/o of
energ~

for the least healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

162

150

138

118

142

Stand. Dev

52.5

28.0

33.3

34.8

39.7

46.6

43.7

42.1

39.6

43.0

°lo

Energ~

The mean weekly grams of fat provided by each selection varied from
week to week.

Consistently, the least healthy menu provided a higher

amount of fat in each week. Week one of both the selections provided the
highest number of grams of fat. The mean number of grams of fat for the most
healthy selection was 121.5 grams per day or 40.4 per cent of energy. The
mean number of grams of fat for the least healthy selection was 141.9 grams
per day or 43.0 per cent of energy. The amount of fat provided from both
these menus is far higher than the recommended standard of less than 30 per
cent of energy. No weekly means met the recommended standard.

Figure 4.10. A comparison of the amount of fat provided by the
most and least healthy selections and the recommended range.
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Figure 4.10. illustrates that both the most and least healthy selections
provided an excess of fat greater than 30 per cent of actual energy. The least
healthy selection consistently provided a greater amount of fat for each week.

Energy Ratios
Figure

4.11.

A

comparison

of

energy

ratios

from

three

macronutrients for the most and least healthy selections and the
recommended ratios.
100%
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Figure 4. 11. illustrates that there was little difference in the energy
ratios between the two selections but that both selections were far from the
recommended ratios as they provided too much fat and not enough
carbohydrate for energy.
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Saturated Fat
Table 4.16. Weekly and total mean Intake of saturated fat (g) and
the

"o of total fat for the most healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

61

60

54

49

56

Stand. Dev

21.3

12.6

20.7

10.1

16.8

49.4

50.7

50.7

52.9

50.9

0

/o of total
fat

Table 4.17. Weekly and total mean Intake of saturated fat (g) and
the % of total fat for the least healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

72

69

63

51

64

Stand. Dev

23.3

11.0

19.6

13.5

18.5

"o of total

49.3

50.5

50.4

47.4

49.4

fat

The weekly mean grams of saturated fat served was consistently higher
for the least healthy selection. Week one for both selection provided the most
grams of saturated fat. The 28 day mean intake of saturated fat for the most
healthy selection was 56 grams per day or 50.9 per cent of total fat. The 28
day mean intake for the least healthy selection was 64 grams per day or 49.4
per cent of total fat. All of the means, both weekly and 28 days for both the
most and least healthy selections were above the recommended level of 33
per cent of total fat.
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Figure 4.12. A comparison of the amount of saturated fat provided
by the most and least healthy selections and the recommended
range.
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Figure 4. 12. illustrates that both the most and least healthy selections
provided an excess of saturated fat greater than 33 per cent of total fat (or 10
per cent of actual energy).

Mono-unsaturated Fat
Table 4.18. Weekly and total mean Intake of mono-unsaturated fat
{g} and the °lo of total fat for the most

health~

selection.

Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

44

45

40

32

40

Stand. Dev

18.4

14.9

10.7

14.7

15.0

% of total

35.5

38.1

37.5

35.1

36.6

fat
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Table 4.19. Weekly and total mean Intake of mono-unsaturated fat
(g) and the °lo of total fat for the least healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

53

52

47

39

47

Stand. Dev

20.0

13.6

12.0

14.8

15.5

°lo of total

35.8

37.5

37.3

36.1

36.7

fat

The grams of mono-unsaturated fat was consistently higher in the most
healthy selection but the percentage of total fat was very similar between the
two selections. The 28 day mean for the most healthy selection was 40 grams
or 36.6 per cent of total fat. The 28 day mean for the least healthy selection
was 47 grams or 36.7 per cent of total fat. These similar percentages of total
fat are close to the recommendation of 33 per cent of total fat.

Figure 4.13. A comparison of the amount of mono-unsaturated fat
provided

by the most and least healthy selections and the

recommended range.
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Figure 4. 13. illustrates that both the most and least healthy selections
provided a small excess of mono-unsaturated fat greater than 33 per cent of
total fat (or 1O per cent of energy).

Poly-unsaturated Fat
Table 4.20. Weekly and total mean Intake of poly-unsaturated fat
(g) and the 0/o of total fat for the most healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

19

13

13

11

14

Stand. Dev

16.0

4.2

5.5

9.8

9.9

/o of total

15.1

11.3

11.9

11.9

12.5

0

fat

Table 4.21. Weekly and total mean Intake of poly-unsaturated fat
(g) and the °lo of total fat for the least healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

22

16

15

18

18

Stand. Dev

16.5

5.0

5.6

8.3

9.7

°lo of total

15.0

12.0

12.3

16.5

13.9

tat
The amount of poly-unsaturated fat is consistently higher in the least
healthy selection. Week one for both selections provided the most amount of
poly-unsaturated fat. The 28 day mean for the most healthy selection was 14
grams or 12.5 per cent of total fat. The 28 day mean for the least healthy
selection was 18 grams or 13.9 per cent of total fat. All of the weekly and 28
day means for both of the selections are below the recommended level of 33
per cent of total fat.
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Figure 4.14. A comparison of the amount of poly-unsaturated fat
provided

by the most and least healthy selections and the

recommended range .
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Figure 4. 14. illustrates that both the most and least healthy selections
did not reach the recommended level of 33 per cent of total fat (or 1O per cent
of energy).

Fat Ratios
Figure 4.15. A comparison of fat ratios for the most and least
healthy selections and the recommended ratios.
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Figure 4.15. illustrates that there was little difference in the fat ratios
between the selections but that both selection were far from the
recommended ratios as they provided too much saturated fat and too little
poly-unsaturated fat.

Calcium
Table 4.22. Weekly and total mean Intakes of calcium (mg) for the
most

health~

selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

956

944

915

881

924

Stand. Dev

199

162

177

167

169

Table 4.23. Weekly and total mean Intakes of calcium (mg) for the
least healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

999

963

946

809

929

Stand. Dev

200

164

207

185

193

Neither of the selections consistently provided more calcium.

Week

four of both menus provided the least amount of calcium. The 28 day mean
for the most healthy selection was 924 mg per day. The 28 day mean for the
least healthy selection was 929 mg per day. Both the weekly means and 28
day mean for the most and least selections provided more than the ADI of 800
milligrams.
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Figure 4.16. A comparison of the amount of calcium provided by
the most and least healthy selections and the recommended
range .
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Figure 4. 16. illustrates that both the most and least healthy selections
provided more than the ADI of 800 milligrams of calcium per day. This also
illustrates that low fat dairy foods provide a similar amount of calcium to full fat
products.

Iron
Table 4.24. Weekly and total mean Intakes of Iron (mg) for the
most healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

14.5

14.8

14.5

13.4

14.3

Stand. Dev

1.8

1.4

2.6

1.3

1.8
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Table 4.25. Weekly and total mean Intakes of iron (mg) for the
least healthy selection.
Week 1

Week 2

Week 3

Week 4

Weeks 1-4

Mean

14.8

16.0

15.0

13.6

14.9

Stand. Dev

2.3

2.1

1.7

3.1

2.4

The least healthy selection consistently provided slightly more iron.
Week four of both menus provided the least amount of iron. The 28 day mean
for the most healthy selection was 14.3 mg per day. The 28 day mean for the
least healthy selection was 14.9 mg per day. Both the weekly means and the
28 day mean for both of the selections provided more than the ADI of 10-13
mg per day.

Figure 4.17. A comparison of the amount of Iron provided by the
most and least healthy selections and the recommended range.
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Figure 4. 17. illustrates that both the most and least healthy selections
provided more than the ADI of 10-13 milligrams of iron per day.

so
Table 4.26. A summary of the results of the Diet 1 analysis by
comparing the 28 day mean of the most and least healthy
selections with the ROI or standard.
Nutrient

Energy (kj)
Protel n

Intake

28 day mean

28 day mean

ROI or standard

of most healthy

of least healthy

selection

select Ion

10959

12195

8,800-10,000

105

98

57 (to 1029 based
on actual energy)

-% of energy

16.5

14.1

15

Carbo- Intake

290

317

362-434 (based

(g)

on actual energy)

- % of energy

43.1

43.0

50-60

Fat - intake (g)

112

142

96 (based on
actual energy)

- % of energy

40.4

43.0

<30%

Sat fat- intake

56

64

32 (based on
actual energy}

(g)
-% of total fat

50.9

49.4

33.3

Mon fat-Intake

40

47

32 (based on
actual energy)

(g)
-% of total fat

36.6

36.7

33.3

Poly fat-intake

14

18

32 (based on
actual energy)

(g)
-% of total fat

12.5

13.9

33.3

Calcium (mg)

924

929

800

Iron (mg)

14.3

14.9

10-13
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This table (4.27.) illustrates that though the results of the two selections
were different, they both either did or did not met the ADI or set standard. The
nutrient groups that were in excess included energy, total fat and saturated
fat. The nutrient groups that were met included protein, mono-unsaturated fat,
calcium and iron.

The nutrient groups that were inadequate included

carbohydrate and poly-unsaturated fat.

Comparison of speed
The same data from the 28 day menu was analysed using two different
tools. The time taken to complete the analyse by each tool was recorded.
The time taken using the 12345+ plan was 1 hour and 15 mins.
The time taken using the Diet 1 software was 9 hours and 1O minutes.
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Chapter Five

Discussion
This discussion will explain the relevance of this study's results in the
context of previously published research and answer the questions posed at
the beginning of this project. Firstly, the adequacy and appropriateness of the
menu for the boarding students will be considered using firstly the results of
the 12345+ Food and Nutrition plan and then the results of the Diet 1
program .

This assessment will also include a comparison of surveyed

nutrient profile results from non-boarding fem ale adolescents and a menu
analysis.

Secondly, a summary of problem areas and a summary of

nutritional recommendations is given. Thirdly, a comparison of the two tools
will be made based on the speed of analysis and the accuracy of the results.
Fourthly, the adaptability of the 12345+ Food and Nutrition plan to other
menus will be discussed. Finally, the proposed approach to assist the private
catering company to adopt healthier menu planning principles will be
described.

Nutrient Analysis using the 12345+ Food and Nutrition
plan
In summary, the results of the 12345+ menu analysis show that the
menu provided enough serves of only the vegetable and meat groups;
provided an excess of indulgences and fell short in providing enough fruit,
milk and milk products and especially breads and cereals.
It should be noted that the recommended number of serves per day is
on average, which is why the weekly and 28 day means are a better gauge of
assessment than daily numbers. Therefore, a menu may provide a double
number of recommended serves every second day and still be providing a
nutritious menu and meeting the consumers nutrient needs.
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Breads and cereals are very low, in fat and high in fibre, zinc, iron,
protein, B group vitamins, magnesium and folate. Foods low in fat are low in
energy, which avoids the development of obesity and risk factors for coronary
heart disease. Breads and cereals are the group that people are encouraged
to "fill up" on so they will not feel hungry, especially wholemeal serves. The
total mean number of serves was well below the recommended range and
contrary to the second Dietary Guideline of eating plenty of breads and
cereals. This inadequacy in serves indicates that the menu provides a lower
fibre diet than recommended with a limited ability to gain essential nutrients
from this group and a greater abijjty to ''fill up" on more energy dense, instead
of nutrient dense foods. One of the targets for the year 2000 for 10-15 year
olds is to increase the number of serves of core cereal foods by 18 per cent
(Nutbeam et al., 1993). This indicates that other surveys have shown that
there is a low intake of breads and cereals in this age group.
Vegetables provide a wide range of nutrients including folate, vitamins
A and C, iron and fibre. As the recommended number of serves was met, this
indicates that the fibre intake would be moderate rather than low as indicated
by the few serves of breads and cereals.
The recommended number of serves of fruits was not met overall
though eleven out of the 28 days did provide the recommended 3 serves per
day, the 28 day mean indicates a shortfall. This is contrary to the second
Dietary Guideline of eat plenty of fruits. This result is consistent with the low
consumption of fruit found in the National survey of schoolchildren.

A

considerable amount of fruit is served as fruit juice which is low in fibre and
high in simple sugars. A low fibre diet can cause constipation and fruit juices
with added sugar are contrary to the sixth Dietary Guideline of eating only a
moderate amount of sugars and foods containing added sugars. It would be
better to serve more fresh fruit pieces than juice. This current number of
serves of fruit requires improvement.
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The recommended number of serves of milk and milk products was not
met by the menu. This would indicate that the students would not be provided
with enough calcium for their requirements.

This is contrary to the first

guideline for specific nutrients of girls and women eating enough calcium
containing foods. This may indicate that the bone density of the students is
not being maximised. A range of fat reduced and low fat milks was provided
but this current number of serves of milk and milk products requires
improvement.
The recommended number of serves of meat and alternatives was met
by the menu. This would indicate that the students would be provided with
enough iron, zinc, protein and vitamin B12 which supports normal growth and
development. This is supporting the second specific nutrient guideline of girls
and women eating enough iron containing foods. The type of meat served or
the way it was cooked sometimes could have been improved, for example,
meat pies and roast dinners.
Indulgences are treats that are considerably high in fat and/or sugar
which when limited, can be incorporated into a menu without affecting the
quality of the diet. The range of indulgences per day was the greatest out of
all the food groups, ranging up to 9.5 serves which would have a serious
affect on the quality of the diet.

The 28 day mean was over double the

recommended number of serves per day. This indicates that the menu is rich
in energy rather than nutrients which contributes to a high energy and high fat
intake that is related to many health problems previously discussed. This is
contrary to the third and sixth Dietary Guidelines of eating a diet low in fat and
sugar. Because of these serious health risks, it is important to decrease the
serves of indulgences in the menu.
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Nutrient analysis using the Diet 1 program
In summary, the nutrient groups in excess were energy, total fat and
saturated fat and the nutrients that were inadequate included carbohydrate
and poly-unsaturated fat.
This analysis included two sets of results: one for the most healthy
selection and the other for the least healthy selection.

The result of both

selections were either above or below the standard or ROI which indicates no
matter what selection was made by the individual, all selections either did or
did not met the standard.
Energy is important as a fuel for growth and development. Both of the
selections provided greater energy than has been recommended. The least
healthy selection provided 1200 kilojoules more than the most healthy
selection which illustrates that there was a considerable energy density
difference in the foods that could be selected.

Yet still the most healthy

selection provided an excess of energy. This could contribute to the students
feeling "trapped" as they have little alternative to the rich, high fat meals. The
implications of this include weight gain beyond the normal secondary sexual
characteristics which have future health problems associated with over
consumption. This is contrary to the fourth Dietary Guideline of having a food
intake balanced with activity. It is recommended that the energy content of the
menu be decreased to the recommended range.
Protein is an important nutrient to foster growth and development at this
stage of life. The protein content of each selection met the ADI without being
excessive.
Carbohydrate is the main source of energy for our bodies. This is why
it is recommended to provide 50-60 per cent of energy. Both of the selections
provided a shortfall of the recommendation which illustrates that even the
most healthy selection was not close to the recommendation.

The most

healthy selection provided around 30 grams less carbohydrate but the
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percentage of energy from carbohydrate. The amount of carbohydrate could
be boosted by including more serves of breads and cereals and whole fruit in
line with the second Dietary Guideline.

This should be achieved in

combination with a decrease in total fat so that the energy content is not
elevated further.
Fat provides essential vitamins and lipids for building blocks in the
body. The problem with excess fat in the diet is that it is very energy dense
and is linked to coronary heart disease, therefore its intake should be limited
to less than 30 per cent of energy. The total fat provided by both selections
exceeded the recommendation by 12 per cent which has serious health
implications. These results are similar to what Meredith and Dwyer (1991)
found in their review of USA dietary surveys and school meals assessed in
the UK by the Committee on the Medical Aspects of Food Policy (1989, cited
in Cawdron, 1992) found 42 per cent of energy contributed by fat. The most
healthy selection had 21 grams less fat than the least healthy selection. This
illustrates the importance of providing low fat products to decrease total fat
intake. An intervention program by Snyder et al. (1992) to reduce the dietary
fat in a lunch menu in the USA showed that the percentage of energy from fat
was reduced from 39.8 per cent to 28.3 per cent. This illustrates that changes
with a menu can bring about results that meet the recommended standard of
less than 30 per cent of energy from fat.

The serious health implications

associated with this level of total fat intake require a substantial decrease in
total fat provided by the menu.

·

The saturated fat content of both selections was high which is
undesirable as it can cause an elevation in serum cholesterol levels which is
a risk factor for coronary heart disease. This is contrary to the third Dietary
Guideline of eating a diet low in saturated fat. The most healthy selection has
a larger percentage of total fat as saturated fat which illustrates that the
difference between the selections is the amount of fat rather than the type of
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fat. The types of fat included in the men.u must be carefully considered, such
as if butter (a saturated fat) can be replaced by margarine (mono or polyunsaturated fat) .
The mono-unsaturated fat content of both selections is close to the
recommendation of 33 per cent of total fat.
The poly-unsaturated fat content of both selections was low. This
means that saturated fat products should be replaced by poly-unsaturated
products.

This change would help to prevent rather than contribute to

coronary heart disease risk factors.
Calcium is important for bone development during growth and for
building high bone density to avoid osteoporosis in later life. The calcium
content of both selections met the ROI. This supports the first specific nutrient
guideline of girls and women eating enough calcium containing foods.

A

comparison between the two selections shows that there was very little
difference in calcium content and that low fat dairy products have a similar
calcium content.
Iron is important to provide for the increased blood volume during
growth and to replace the blood lost in menstruation for females. The iron
content provided by both selections met the ROI. The two selections had
similar iron contents which illustrates that fatty meats do not contain a far
greater amount of iron. This supports the second specific dietary guideline of
girls and women eating enough iron containing foods.
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A Comparison of Nutrient Profiles
How do the nutrient profiles of the two menu selections in this study
compare with those of other dietary intake surveys of Australian female
adolescents? The surveys that will be compared include a survey of 1055
Tasmanian high school students aged 11-16 years by Woodward (1986), the
National Dietary Survey of 5000 schoolchildren aged 15 years and 12 years
by Nutbeam et al. by the Department of Community Services and Health

(1989) and the 1988 Western Australia survey of 12 year olds by Jenner &
Miller (1991, cited in AIHW, 1994). These surveys will be compared to the
results of this apparent consumption study, but it must be noted that this study
is not a survey, but rather a case study and only general comments about the
comparison can be made. It must also be noted that the female profiles have
been used for comparison but that the ages of the respondents for the surveys
and this study differ from 12 to 18 years. This is a large age span across a
very important growth period of life where dietary intakes will differ according
to energy intake. This is why a comparison of the percentages of energy from
the macronutrients is used instead of weight. The intakes of iron and calcium
will be compared as their RDl's for 12-18 year old females are similar.

Table 5.1. A comparison of the nutrient profiles of the most and
least healthy selections with other surveys for non-boarding
Australian adolescent females.
Nation.

Nation.

1988

Most

Least

Tasman

health~

health~

surve~

Energy kj

10959

12195

8900

7612

7700

7500

Protein

16.5%

14.1°,{,

13.6°/o

14.5%

14.3%

13.6°/o

Carbo

43.1°/o

43.0°,{,

48.4%

48.1°/o

48.9o/o

49.5%

Fat

40.4°/o

43.0°/o

36.8°/o

35.5%

36.6%

36.5%

Sat. Fat

50.9°/o

49.4°/o

Nutrient

15

~ear

12

~ear

W.A

12~

33%
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Cale. - mg

924

929

720

767

Iron - mg

14.3

14.9

12.2

10.8

790

830

Table 5.1. illustrates that the menu in this study is higher in energy, fat,
saturated fat, calcium and iron and lower in carbohydrate than the dietary
intake of non-boarding Australian female adolescents.
The energy reported in the surveys are below the recommended range
for the respondents age. The energy provided by the menu in this study is
above the recommended range.

The percentage of energy from

carbohydrate is around 48-49 per cent for the surveys and 43 per cent for the
menu selections. This shows that the carbohydrate intake of non-boarding
female adolescents is closer to the recommended range of 50-60 per cent of
energy than the menu selections. This also illustrates to the Food Service
manager of the boarding school that non-boarding adolescent females
usually consume more carbohydrate than provided by the menu.

The

percentage of energy from fat is around 36 per cent for the surveys and 42 per
cent for the menu selections. This shows that the fat intake of non-boarding
female adolescents is closer to the recommendation of less than 30 per cent
of energy from fat than the menu selections. The only saturated fat profile is
given in the Western Australia survey of 12 year olds. They consumed 33 per
cent of fat as saturated fat whereas the menu selections provided 50 per cent
of fat as saturated. This shows that the saturated fat intake of the surveyed
adolescent females was meeting the recommendation of 33 per cent total fat
as saturated fat whereas the menu selections are providing too much
saturated fat. The calcium and iron provided by the menu was greater than
those of the surveys. The calcium content from both of the menu selections
was the closest to the health target for the year 2000 for the whole population
of providing 1000 milligrams of calcium per person per day.
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Activity levels
In light of the decrease in frequency of exercise sessions during the last
two years of high school and the excess of energy provided by the menu, it is
highlighting the need for menu planning that incorporates nutrient dense
foods to provide all nutrient requirements but not energy dense foods.

Menu Analysis

(Refer to Appendix One for a copy of the menu).

Breakfast consistently provides a great variety of foods. Many varieties
of milk, toast, cereal and fresh fruit are available. Unsweetened orange juice
and full cream plain or fruit yoghurt are also provided. A hot breakfast is also
provided each morning but many of these dishes are high in fat and low in
fibre, such as, breakfast patties and bacon with eggs.
Mid meals include fresh fruit for afternoon tea, alternate fresh fruit and
cakes or slice for morning tea and alternate toasts and cakes or biscuits for
supper. These cakes, biscuits and slices have added a considerable amount
of energy and fat to the nutrient analysis of this menu.
Lunches alternate with a soup and cold buffet of cold meats, salads,
bread and bread rolls; or a hot lunch such as pizza, lasagne or hot dogs with
a limited salad selection. Drinks include hot chocolate made on full cream
milk, cordial or water. Fresh fruit is also available as a dessert.
Dinner is a set alternating dish without options except for the
vegetarian dish. The main dish usually consists of a grilled lean meat dish
with different vegetables, rice or pasta, tea or coffee or unsweetened orange
juice.
Dessert alternates between ice cream and a pudding, pie, crumble,
mousse or cheesecake. These foods are adding a considerable amount of fat
and energy. The ice cream has boosted the calcium intake to meet the ADI as
the milk serves fell short of 2 serves per day but each 200 millilitres serve
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provides 22 grams of fat which is unc:tesi.rable. The puddings, pies, crumbles,
mousse and cheesecakes also add considerable fat to the menu.
Overall, the menu was generally nutritious as it has met the RDl's, but it
was low in carbohydrate and high in energy, fat and saturated fat and
therefore did not meet the Dietary Guidelines.

A summary of the problem areas in the menu;
1) The mid meal cakes, slices and biscuits contribute to a high energy and fat

intake.
2) Most of the desserts contributed

to a high energy and fat intake.

3) Many of the hot breakfast dishes are high in energy and fat.
4) Lunch and dinner items such as pies, sausage rolls, hot dogs, salami and
fried chips are high in energy and fat.
5) Added ingredients in dishes, such as, cream, sour cream and mayonnaise
are high in energy and fat.
6) The majority of fat used in cook1
ing is butter which is a saturated fat.
7) More low fat products could be used.

A summary of Nutritional Recommendations;
1) To standardise all recipes and foods provided by the menu to assist

nutrition monitoring and quality assurance.
2) To continue to meet with a student representative to discuss food
preferences.
3) To reduce the energy provided by the menu from 11,600 kilojoules on
average to fall into the recommended range of 8,800-10,000 kilojoules for 1618 year old females by modifying the mid meals, desserts and take-away style

dishes.
4) To decrease the fat content of the menu needs from 42 per cent on average
to below 30 per cent of total energy by modifications as above.
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5) To decrease the saturated fat content, of the menu needs from 50 per cent
on average to 33 per cent of total fat or 10 per cent of total energy by lowering
the total fat and substituting foods for poly and mono-unsaturated products.
6) To increase the carbohydrate content of the menu from 43 per cent to 5060 per cent of energy by increasing the number of serves of breads, cereals
and fruit.
7) To increase the proportion of low fat calcium sources so that the ROI of 800
milligrams for calcium is met without the fat level being raised.
8) To reduce the number of serves of high energy and fat indulgences from
3.3 serves to 1-2 serves.
9) To consistently use low fat ingredients in recipes.
10) To consistently employ low or no fat cooking methods.

A comparison of Tools
Speed is a consideration to be made in comparing the usefulness of
these two tools. The menu analysis by the 12345+ plan was over seven times
faster than the Diet 1 analysis. With considerable limits on time and staff in
dietetic departments in current days, this quicker tool is a great advantage.
The way that the accuracy of the 12345+ plan can be assessed is to
compare the results of the two tools and see where there are discrepancies.
The results of the 12345+ plan will be assessed by their ability to indicate
nutrient shortfalls found by the results of the Diet 1 program.
The shortfall in serves of bread and cereals indicated a low
carbohydrate content in the menu. This is confirmed by the Diet 1 analysis.
The recommended number of serves for vegetables was met which
indicates that the carbohydrate level was moderate rather than low. This is
confirmed by the Diet 1 analysis.
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The shortfall in serves of fruit would indicate lower levels of vitamins
(not analysed by Diet 1) and carbohydrate. This again was confirmed by the
Diet 1 analysis in regard to carbohydrate.
The shortfall in serves of milk and milk products would indicate a low
intake of calcium but this was not confirmed by the Diet 1 analysis.

If we

consider the types of foods that were grouped into the "indulgences" category,
ice-cream was a frequent food.

Two hundred millilitres of ice-cream was

served every second night to the students which considerably added to their
calcium intake (266 milligrams of calcium per serve) as well as their fat intake.
These serves of ice-cream are the reason that the Diet 1 analysis considered
the calcium requirement to be met.

As calcium is one of the nutrients of

concern for this target group, this seems to be a weak area in the 12345+ tool.
It is suggested that some modification be made to the tool that highlights the
contribution of foods in the indulgence group to nutrients such as calcium.
The intention of the current 12345+ tool is still valid though as it is best for the
overall diet profile to consume calcium from low fat products but if ice cream is
consumed regularly, the calcium requirement could be met whilst the fat
intake is elevated. This area of the tool should be used cautiously.
The recommended number of serves of meat and alternatives was met.
This would indicate that the iron and protein requirements would have been
met. This is confirmed by the Diet 1 analysis.
The excess of serves of indulgences would indicate that the diet was
high in fat, energy and possibly saturated fat depending on the products
served. This is confirmed by the Diet 1 analysis.
With the exception of the milk and milk products group as an indicator
of calcium intake, all of the information indicated by the 12345+ plan was
confirmed by the Diet 1 analysis.

The problem with the calcium intake

estimate can be easily overcome by considering the types of foods grouped in
the indulgences category and the added nutrients they provide. In summary,
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the 12345+ plan gives us the same information, but in a more generalised
form, as the Diet 1 analysis. Therefore the 12345+ plan is accurate enough
for the purpose of a menu assessment. Another advantage of this 12345+
plan is that there is a structure to build recommendations on using food
groups whereas the Diet 1 analysis results need to be translated from
nutrients into food groups.

Adaptability of the 12345+ Food and Nutrition plan to other
menus
As we have just seen, the 12345+ plan was accurate enough for the
purpose of assessing the adequacy of a boarding school menu to met the
nutrient requirements of the students. Other institutional catering operations
include University residential colleges, hospitals, nursing homes and aged
care homes, defence forces and prisons. All of these institutions provide all
meals for their clients from a few days to decades, therefore nutritional
adequacy of the menu is very important.

The meal providers have a

responsibility to meet the nutritional needs of the clients and plan the menu
carefully as it determines the nutritional standards of the service.

Menu

planners have the difficult task of meeting the components of good nutrition,
palatability and meeting a limited budget. Consumers of these services will
always compare the food provided within an institution with food that can be
purchased or made at home. This puts considerable pressure of the menu
planner to incorporate nutrition, appearance, palatability, aroma, flavour and
a limited budget. A good starting point for menu planners for the nutrition
component is the Dietary Guidelines for Australians.
Ways that menus can be analysed •nclude comparison to the Dietary
Guidelines for Australians, using a computer nutrient analysis program or a
tool such as the 12345+ plan or the self-assessment instrument developed by
Honig discussed previously.

When using tools such as the 12345+ plan,
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many questions about how to analyse the data arise .

Menus vary

considerably from a set breakfast, lunch and dinner each day with only a
variation on the evening meal to a complex selective menu with three different
dishes offered at three different meal times that vary every day for an eight
week cycle. Within a selective menu, there can also be variations in food
type, for example, toast can be of a wholemeal, white, wholegrain, rye or
raisin variety. This brings about questions of how best a menu with a great
amount of individual selection can be analysed. Should we analyse every
Monday out of each week; a different one day of each week so that it is
staggered; a randomly selected group of days; the whole menu; or just one
breakfast and lunch per week if they are the same and each different evening
meal? These are difficult decisions to make. To make these decisions, many
factors must be considered. What is the purpose of the analysis? How much
time and resources are available? What type of menu are we analysing?
How long is the menu cycle? Who is the target group? What is there length
of stay?
Let us consider the use of the 12345+ plan for other institutions by
taking a simple and complex menu example. A simple two week cycle menu
example might include white or wholemeal toast and three types of cereal to
choose from for breakfast, one set dish for lunch, dinner and dessert with
biscuits, tea and coffee for mid meals. This assessment would be relatively
simple by checking off the number of food groups provided each day. The
selection in cereal and toast would not matter as each are from the same food
group, they just add information about the quality of the serves. The 12345+
plan is a useful tool in this example.
A more complex menu example could be a four week cycle for a major
teaching hospital. This could include a selection of four cereals, 3 types of
toast, three hot dishes and different milks for breakfast. Lunch and dinner
may consist of three different dishes and a vegetarian option with vegetables
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or salad and different entree options. They could also include several dessert
and mid meal options.

In this example, information on the popularity of

different dishes is important. One way of dealing with a complex menu is to
select the most healthy options and the least healthy options, as in this study,
and then apply the analyse tool to the options. In this example, the Diet 1
program would take many hours and would produce a detailed analyse which
could be useful for calculating therapeutic diets. But if the purpose of the
menu analysis is to find an overall impression of its adequacy for the
consumers, the 12345+ plan would be quicker and appropriate for this
purpose.
Therefore, we have considered the other types of institutions that the
12345+ plan could be used for, the responsibility of the menu planner and the
application of the 12345+ plan to different menus depending on the purpose
of the analysis.

Assisting the Private Catering Company (PCC) in adopting
healthier menu planning principles.
For menu planners, the three factors that must influence their decisions
most are the preferences of their consumers, their budgets and the ease of
workload for the cooks. These three factors "speak the loudest" as consumers
will complain if they are unhappy with the menu, the menu planner's boss will
complain if they are over budget and the cooks will complain if they have too
much to do in too little time. It is understandable that nutrition takes fourth
place as it does not speak as loud.
The proposed approach in assisting the private catering company to
adopt healthier meal planning principles includes three steps.

Firstly, as

many of the kitchen staff from the PCC are not trained in nutrition, the starting
point would be to explain the importance of providing a healthy menu that
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follows the Dietary Guidelines and the ryealth risks of a poor diet. The next
step would be to identify the problem areas of their present menu, such as,
excess energy and fat from mid meals. The third step would be to suggest
alternative products, foods or cooking methods to adjust the menu so that it
follows the Dietary Guidelines of Australia.
Due to time and locational limitations of this study, this full approach
can not be undertaken by the researcher so a copy of this report will be given
to the local dietitians, the school and the Food Service Manager with a
summary of the problem areas and nutritional recommendations in simple
food groups (attached in Appendix Four). The assistance of local dietitians
will also be offered.
In conclusion, we have discussed the results of the menu analysis
using both tools and compare this data with nutrient intake survey data from
other female adolescents.

We have considered the problem areas of the

menu and the nutritional recommendations.

We have discussed the

comparison of the speed and accuracy of both assessment tools. We have
considered the adaptability of the 12345+ plan to menus of other institutions
and finally the proposed approach to assist the private catering company to
adopt healthier menu planning principles.
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Chapter Six

Conclusions
The aims of the study were completed with the following results ;
1) The boarding school menu was assessed by both the 12345+ Food and
Nutrition plan and the Diet 1 program and was found to provide an adequate
amount of protein, iron and calcium; an inadequate amount of carbohydrate
and an excess of energy, fat and saturated fat.
The energy provided by the menu exceeded the recommended range by
around 2,200 kilojoules. This could lead to weight gain, which is undesirable
for this group, and is a risk factor for coronary heart disease.
The fat content provided by the menu exceeded the recommendation of less
than 30 per cent of energy by 12 per cent at around 42 per cent of energy.
This large excess requires quick and effective menu changes.

A diet with

excess fat is related to weight gain, coronary heart disease risk and gallbladder disease.
The saturated fat content provided in the menu

exceeded

the

recommendation of less than 10 per cent of energy. Saturated fat contributed
to half instead of the recommended one third of total fat. This can cause an
increase in serum cholesterol and risk of developing coronary heart disease.
The 12345+ plan found the menu to provide enough vegetables and meat
alternatives; not enough breads and cereals, fruits, milk and milk products
and an excess of indulgences. These results were confirmed by the Diet 1
program findings with the exception of calcium.
2) It is recommended that the present boarding school menu;
a) include an additional 4-5 serves of breads and cereals to provide 910 per day;
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b) to increase the number of serve~ of fruit by 0.5-1 to provide 3 per
day.
c) to reduce the number of indulgences to 1-2 per day.
A more detailed summary of recommendations is presented on pages 61-62.
3) The 12345+ plan was found to be over seven times faster in assessing the
boarding school menu.
4) The 12345+ plan is believed to be sufficiently accurate for the purpose of
assessing a boarding school menu as all the information indicated by the
plan, with the exception of calcium, was confirmed by the Diet 1 analysis. The
calcium exception, as discussed in Chapter Five, could be avoided by careful
use of the tool . The 12345+ plan also has the added advantage of a structure
to build recommendations on using food groups, not nutrients.
5)

The 12345+ plan appears to be highly adaptable general menu

assessments of other institutions.
6) The proposed approach to assist the private catering company to adopt
healthier menu planning principles can not be undertaken within the time
limitations of this written study. Therefore, subsequent research is required to
assess the long term impact of this menu assessment report on the private
catering company.
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Chapter Seven

Limitation and Areas for
Further Investigation
Limitations
Data Collection
1) The accuracy of the student profile data would have been improved by

measuring the physical profile of the students, and observing their activity
patterns. These tasks were not attempted due to time limitations.
2) The menu data would have been improved by observing and measuring
foods consumed by the students rather than an estimation from foods served
minus some wastage.

As very little wastage was reported by the Food

Service manager, in retrospect, it would have been more accurate to assume
10-20% wastage for most foods, except favourite foods.. These factors would
also have eradicated the problems of portion size inaccuracies.
3)

The preparation data would have been improved by observing the

purchasing of foods, preparation, cooking, timing and presentation of the final
meals.
4) The accuracy of the data would have been improved by showing the
ingredients and quantities to the Food Service Manager before analysis. This
was not possible due to locational difficulties.

Nutrient Analysis
1) Not all nutrients were analysed using the Diet 1 program as discussed
previously in Chapter Two. If all the nutrients were analysed, this would have
given a more complete nutrient analysis but this was not the main purpose of
the study.
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2) The nutrient analysis computer program based on the food composition
tables has limitations. The current food composition tables have been shown
to have inaccuracies for some micronutrients. This however would not greatly
effect the results of this study as these micronutrients were not assessed.
3) The 12345+ plan should be used with caution as to the foods placed in the
indulgences group as these will contribute to nutrient profiles but it is
recognised that nutrients such as calcium should not be encouraged to come
from high fat foods.
4) RDl's have a safety factor incorporated, therefore this should be taken into
consideration in assessing adequacy.

These limitations can assist the reader in understanding where any
discrepancies may have occurred in this study.

Areas for Further Investigation
This study, in the researcher's attempt to answer questions, has raised
more questions which require further investigation. Such areas include
1) adolescent health and the dieting behaviours of female teenage boarding
students.
2) the further application of different tools in assessing menus ..
3) different approaches in collecting data on food provided versus food
consumed.
4) the impact of this report on the private catering company in the future.
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Appendices
Appendix 1 : Boarding school selective menu
items
Week 1
Da~

B'fast

M. tea

Monday

Pancake

Fruit

Lunch
&

+maple honey

Tuesday

Wednes.

Pies and Chicken
sausage

Dessert Su~~er
Ice

Toast +

schnitzel cream + spreads

s~ru12

oat bar

rolls

Scramb-

Fresh

Mine-

Grilled

Wine

Honey +

led eggs fruit

strone

rump

trifle

coffee

+bacon

soup

Steak

flavour.

cake

French

Choe·

Tuna

Beef

toast

coconut

mornay

tacos + cream + toast
salad

slice

Ice

Raisin

flavour.

Cream of Roast

Steamed Pumpkin

mince on fruit

mushroo

Lamb

chocolat.

date

toast

soup

cutlets

pudding

cake

Omelette Anzac

Quiche

Crumbed Ice

Thursday Savoury

Friday

Dinner

Fresh

Toast +

fish fillets cream + spreads

biscuits

flavour.
Saturday Baked

Fresh

beans on fruit

Scotch

Stir fry Bread + Chocolat.

broth

Pork

Pastries

cake

EUdding

toast
Sunday

butter

Choe·

Roast

Chicken

caramel

Lamb

+ corn cream + cake

slice

soup

Ice

flavour.

Fruit

78

Week 2
Da~

B'fast

M. tea

Lunch

Dinner

Dessert sueeer

Monday

Corn

Fresh

Beef

Glazed

Apple

fritters

fruit

curry

meat loaf crumble

Carrot +
raisin
cake

Tuesday

Wednes.

B'fast

Laming-

Cream of Stir fry Ice

patties + tons

pumpkin

tomatoes

soue

Poached Fresh

Pizza

eggs

+ fruit

chicken

cream + toast
flavour.

Lamb

Profite-

kebabs

roles

bacon

Short
+ bread

custard

Thursday Muffins

Friday

Roast

Choe-

French

Grilled

Ice

almond

onion

fish

cream + spreads

bar

soue

Fresh

Lasagne

Toast +

flavour.
Grilled

Chocolat Date

pork

mousse

scones

Vege-

Meat

Ice

Raisin

flake

table

pies

cream + toast

toast

biscuits

soue

Crumpet

Chocolat Roast

+

fudge

sereads

slice

Hash

browns+ fruit
sausage.
Saturday Creamed Corncorn

Sunday

+

chicken

flavour.
Cream

Baked

Coconut

onion

cabinet

cake

sou~

[2Udding
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Week 3
Da~

B'fast

M. tea

Lunch

Dinner

Dessert Su~~er

Monday

French

Fresh

Shepher

Meatball

Apple + Sand

toast

fruit

d pie

cinnam .

cake

sguares
Tuesday

Pancake

Honey + Chicken

+maple muesli
s~ruE

Wednes.

bar

Tomato+ Fresh

Fruit loaf

+mush. + v e g cream +
SOLIE

Eies

Hot dogs Grilled

flavour.
Golden

Choe
mint slice

Hoki

syrup

toast

fillets

dum12ling

eggs

loaf

Corn

Fresh

fritters

fruit

Saturday Spag-

Cream of Crumbed Ice

Toast +

spinach

lamb

cream + spreads

SOLIE

cutlets

flavour.

Fried rice Crumbed Pecan

Chocolat Spanish

hetti on biscuit

Sunday

Ice

onion on fruit

Thursday Bacon + Sultana

Friday

Chicken

Banana

pie

schnitzel

cream

bread

Nachos

Ice

Raisin

+

Cocido

+ sour cream + toast

toast

slice

SOLIE

cream

flavour.

Cherry

Gin

Roast

Cream

Baked

strudel

namon

chicken

cauliflow. rice

tea cake

walnut

pork

SOUE

EUdding

Jam
sponge
cake
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Week 4
Da~

B'fast

Monday

Pan fried Anzac
veg

M. tea

biscuits

patties
Tuesday

Dinner

Curried

Crumbed Apple + Raisin

chicken+ fish fillets apricot
crumble
Ice

Fresh

Potato + Boscio la

sausage

fruit

leek

sauce + cream + cake

soup

pasta

flavour.

Pumpkin

Ham

Grilled

Jelly

date

burgers

lamb

custard

spreads

Ice

Scones+

Muffins

Butter

+ Toast +

cutlets

Fresh

Cream of Stir-fry

fruit

chicken

pork

on toast

soup

plum

flavour.

cream

Mince on Honey

Stuffed

Grilled

Cheese

Fruit loaf

coconut

jacket

rump

cake

crunch

potatoes

steak

Fresh

Tomato

Chicken

Ice

beans on fruit

based

kebabs

cream + walnut

toast

soup

Thursday Grilled
cheese

toast

Saturday Baked

Sunday

toast

rice

cake

Friday

Dessert Supper

Grilled

+tomato
Wednes.

Lunch

Pastries

Chocolat Roast
crackles

pork

+

cream + jam

flavour.

+

Banana

bread

Tomato

Steamed Chocolat.

soup

chocolat
pudding

cake
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Appendix 2: A summary of the results of the
National Dietary Survey of Schoolchildren,

1985.
* more than one-fifth of the energy intake of Australian children came from soft

drinks, confectionery, other sugared foods, take-aways, cakes and biscuits.
* Older children drank considerably more sweetened soft drinks.

* Younger girls ate more snack foods and more confectionery than older
children.
* More children consumed pastry-based take-away foods than adults.

* Children ate as much biscuits and muesli bars as wholemeal bread.
* Few children ate fish or other seafood.
* Boys ate more take-away food and drank more milk than girls.
*

Fruit-based beverages contributed mote than one and a half times the

amount of Vitamin C to the diets of children as that obtained from fruits and
vegetables.
* 39.6 per cent of boys and 47.3 per cent of girls aged 12-15 years had a

calcium intake of less than 70 per cent of the recommended dietary intake
(ADI). Boys drank more milk than girls.

At age 12, 75 per cent of boys were below the calcium ADI with 29 per cent
being 50 per cent below the ADI . Thirty per cent of girls aged 15 were below
50 per cent of the ADI.
* 52 per cent of girls (30.3 per cent of boys) aged 12-15 years fell below the

70 per cent level of zinc ADI.
*

34.a per cent of girls ( 21. 5 per cent of boys) aged 12-15 years fell below the

70 per cent retinol equivalent ADI.
* 28.4 per cent of girls aged 12-15 years have daily iron intakes less than 70

per cent of ROI.
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* 20.2 per cent of girls aged 12-12

yea~~ have magnesium intakes less than

70 per cent of ADI.
* Many children had daily intakes below 70 per cent of ADI for ; protein,

thiamin, riboflavin, niacin equivalents and Vitamin C.
* Meat pies were the most popular take-away food (41 per cent ) followed by

sausage rolls (23 per cent).
* For 15 year old boys, the average daily cholesterol intake was 361 mg, 50

per cent greater than that of girls. At age 15, 90 per cent of cholesterol intake
in boys lies between 96 mg and 776 mg. Fir girls, the range is 51 mg to 543

mg.
* Fruit was not overly popular. About 60 per cent of boys and 70 per cent of

girls ate fruit on the survey days.
* While all children derive nearly 50 per cent of their energy intake from

carbohydrates (a good figure), of concern is that fat supplies about 36 per
cent of energy.

Although the quantity of food changes with age, the

proportions of protein/carbohydrate/fat remain virtually constant.
* Breakfast cereals, bread, vegetables and fruit contributed significant fibre to

many children's diet.

(adopted from Department of Community Services and Health, 1989)
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Appendix 3: Boarding school summary sheets
A summary of the problem areas in the menu;
1) The mid meal cakes, slices and biscuits contribute to a high energy and fat
intake.
2) Most of the desserts contributed to a high energy and fat intake.
3) Many of the hot breakfast dishes are high in energy and fat.
4) Lunch and dinner items such as pies, sausage rolls, hot dogs, salami and
fried chips are high in energy and fat.
5) Added ingredients in dishes, such as, cream, sour cream and mayonnaise
are high in energy and fat.
6) The main fat used in cooking is butter which is a saturated fat.
7) More low fat products could be used.

A summary of Nutritional Recommendations;
1) To standardise all recipes and foods provided by the menu to assist
nutrition monitoring and quality assurance.
2) To continue to meet with a student representative to discuss food
preferences.
3) To reduce the energy provided by the menu from 11,600 kilojoules on
average to fall into the recommended range of 8,800-10,000 kilojoules for 1618 year old females by modifying the mid meals, desserts and take-away style
dishes.
4) To decrease the fat content of the menu needs from 42 per cent on average
to below 30 per cent of total energy by modifications as above.
5) To decrease the saturated fat content of the menu needs from 50 per cent
on average to 33 per cent of total fat or 10 per cent of total energy by lowering
the total fat and substituting foods for poly and mono-unsaturated products.
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6) To increase the carbohydrate content.. of the menu from 43 per cent to 5060 per cent of energy by increasing the number of serves of breads, cereals
and fruit.
7) To increase the proportion of low fat calcium sources so that the ADI of 800
milligrams for calcium is met without the fat level being raised.
8) To reduce the number of serves of high energy and fat indulgences from

3.3 serves to 1-2 serves.
9) To consistently use low fat ingredients in recipes.
10) To consistently employ low or no fat cooking methods.

Menu suggestions
Some areas for improvement at breakfast include providing a low fat
yoghurt alternative; avoiding high fat cereals such as toasted muesli; avoiding
high sugar cereals such as Nutrigrain; and avoiding fried hot dishes such as
bacon and eggs, hash browns, breakfast patties or high fat foods such as
pastries and danishes. An additional improvement would be to replace the
butter used in cooking and on the table for a poly or mono-unsaturated
margarine.
For mid meals, it is recommended that the frequency of these foods be
reduced and the fresh fruit be increased as the number of serves of fresh fruit
provided fell below the recommendation of 3 serves per day.

Other

replacements for cakes, biscuits and slice include high fibre muffins (eg. bran
and apple), raisin toast or fruit scones or crumpets or pikelets with a light
scrape of margarine and sandwiches.
Some areas for improvement at lunch include avoiding fatty cold meats
such as salami; using low fat dressings on the salads; avoiding use of cream
in soups; avoid serving foods high in fat and salt such as hot dogs, pies and
sausage roll; use lean ingredients and low fat cooking methods for hot lunch
dishes; use low fat milk for hot chocolate and avoid sweet cordials. A low fat
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and salt cold meat alternative are lean roast meat slices. If the recipe for a
salad dressing calls for mayonnaise, substitute with low fat yoghurt, buttermilk
or ricotta cheese. For recipes using cream, substitute with low fat cream,
whipped evaporated milk or whipped ricotta cheese. A summer hot chocolate
alternative could be a banana smoothie made with bananas, Shape milk, ice
cubes and low fat fruit yoghurt.
Some areas for improvement at dinner include avoiding cream and
butter sauces and avoiding meat pies and fried potato chips.
For dessert, it is recommended that different low fat, milk-based
desserts be served instead, such as, custard, creamed rice, flummeries, milk
puddings, yoghurt or fruche. Other suggested desserts include tinned fruit,
fresh fruit salad, fresh fruit, fruit pies made with filo pastry, baked apples, sago,
sponge puddings and fruit jellies.

For further information please contact the dietitians at your local hospital or
community health centre.

Meal Quality Self-A.ssesmnent Instrument
for School Nutrition Programs
Nutritional Guidelines
Fr~quntt(v

fro,.id4! a Variety of NutrftfOOI Foods.
1. How often do you offer fresh fruits and/or ~tablo?*
~ - To ~ncrease food variety, how often do you offer muJtiplech01ce menus to your students (such u two entrees or
additi<>nal choices of fruiu or vcgetablts)?
J. How often do you have special menus for bolidaj15, theme
days. and cultural or ethnic e11enl$?
4. How often do you offer a variety of food choices that allow
students to adjust caloric intake?

Moderate f•t, Sup-, snd S.it in Meum.
5. How often do you subslitute low-sugar dcssen items, such
as fruit. muffins, or quick breads, for biglt-&ugar items, such
as frosted cake. coo~, or brownies?
6. How often do you adjust recipes to lower the rugar or bcmey
content (or use recipes that already contain

~

sugar or

honey)?
7. How

of~

do you limit the use of salt by:

a. Rexnovins salt shakers from lunchroom tables?

b. Modifying the amount of salt used in food preparation'!
(This procedure may not be appropriate for tome baked
goods.)

c. Enhancing flavor3 with spices and herba. such as dried
basil, thyme, parsley, or oregano, imtead of with salt?
d. Controlling the use of condiments such as mustard.
cat.sup. and relish'!

c. Using seuoning mixes th~ are lower in salt!
8. How often do you serve canned fruiu packed in light syrup,

fruit juice. or water rather than canned fruiu packed jq heavy
syrup?
9. How often have you reduced the awnber of lime! you ~e
high-salt, hi~~fa~ processed foods, such ~ frcnch f~es1
frankfurten. r~om dogst cold cuts. pota.tO chi~. other chips,

and fried chicke" or fish portions or nusacts?
10. How often do you mJutt the amounta.of fatty food! used
in food preparation by:
a. Reducing or eliminating butter or marprine added to
vegeubles?

Frequently

b. Using _cooking techniques such as baking, broiling, and
steaming rather than frying and deep fat frying?
c. Serving lean meat, poultry, or fish without additional fat
or breading?
d . Increasing the use of dried beans and peas as alternatives
to meat?
e. Substituting a low-fat cheese. such as ricotta, farmer,
cottage, or mozzarella, for part of the cheese called for
in a recipe?
Offer a Variety of Foods That Are Good Sources of Fiber.
11 . How often do you serve whole-grain breads or cereals, such
as bulgur, rolled oats. or rolled wheat?
12. How often do you adjust recipes and / or plan menus to
improve their fiber content? (Refer to Chart I.)
Increase Offerings of Foods That Are Good Sources of Vitamin
A, Vitamin C, and Iron.
13. Do you serve foods that are good sources of vitamin A,
such as carrots, tomatoes, or s'weet potatoes, at least twice
a week? (For additional examples, refer to Chart 2.)
14. Do you serve foods that are good sources of vitamin C,
such as oranges. broccoli. or cabbage, two to three times
per week? (For additional examples, refer to Chart 2.)
15. How often does each lunch include foods that are good
sources of iron. such as dried fruits, enriched or whole-grain
breads. dried beans, or turkey? (For additional examples,
refer to Chart 2.)
•All questiom refer to the reimbursable lunch.
Thi~ instrument also may he used to evaluate your a la carte offerings.

Occasionallr

Rarelr

